APR-12-00 13:53 Fron:0IMOCIC^«rT0N CLARIzib 



Ul 



Cl^lgrTON CLARiZ|0 416971^^ 

! •••• sHF 

: • : . : : •: 

WHAT IS CLAIMED IS; 



T-210 P.IO/U Job-120 



^' • • • 

•••• , 



• • • « 

• • • • 

• • • • 




1.^ )Wymeric toughenm&jagent useful for improving the impact properties of 
polymeric cdsipositions, compn^ing, 

a cajx^lj^er of ejhylene with one or more a-olefins having at l.^ast 4 
carbon a^sant^having a density of 0.930 to 0.880 g/cc and a melt index 
(MI) of 0.01 tb^5G dg/min at 190''C, 2.16 Kg; 



(a) 



(b) 
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a massing polymer ^^cted from a copolymer of ethylene with one or 
more a-olefim having atW 3 carbon atoms and having a density of 
0.850 to 0.880 g/ic and an lit^Ol to 50 dg/min at 190»C. 2.16 Kg 
wherein the ratio bf (a) to (b) is 1^0-90: 10: and 

.05-5 wt % relative to (a) and (b) of a ik^monomer covalenrly bonded 
to Ca) and (b) selected from an olefinic carboi^ii^acid or anhydride or 
derivative thereof I 
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l^mprising 0.9-5 wt% of component 

^ j- He polymeric toughemDg ase« of claim 1 wh«cm compon™, (a) has a density 
of 0.890 to 0.920 s/cc and an KaWo.l to 10 dg/mi. and component (b) has a cc^ty of 
0855 to 0875 g/cc and an MI ofp.l to 10 dgMn. 
H The polymeric toushcnmg agent of data 1 whe«in component (a) has a density 
ofO. 890.O 0,9.0 ^cc and anMl^Wo., to 10dg/nnnandcon^onent(b,h.s.,le„ai,yof 
0.855 to 0.87S g/cc and an MI ofp .„ 10 dg/min and wherein component (c) O.I to 3 
Wt % relative to (a) and (b). • 

f. The polymeric toughening agent of claim 1 wherein component (a) has a density 
of 0.90 to 0.910 g/cc and an MI of 0.5 to 5 dg/min and component (b) has a density of 
0.86 to 0.87 g/ce and an MI of 0.2 to 2 dg/min. 



AMENDED SHEET 
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6< m^piilxme^ agent of claim I'whereb component (a) has a density 

of 0.90 to 0.910 g/cc^ia^a.^ to 5 dg/min and component (b) has a density of 
0,86 to 0.87 g/cc and an MI of O^lo^dg^^ and wherein component (c) is 0.3 to 2 wt 
V%relative to (a) and (b). | 

I The polymeric toughenirig agent of claim 1 wherein comopnent^(a) is selected 
from a linear low density polyetiiylene and component (b) is'SSCm an 
ethylene/propylene/diene monoifier, ethylene/propylene rubber; a metaJlocene 
polyethylene having a melt flowliiatio I. ^ of less than 6.53 and an ratio of greater 
than the melt flow less 4.63; a i^^tallocene polyethylene having a melt flow ratio I.^/I, of 
less than 6.13 and an ratio of equal or less than the melt flow ratio less 4.63 and 
cotnponcnt (c) is selected from dae group consisting of aciyUc acid, methaciylic acid. 
&muric acid, maleic acid, nadic acid, citaconic acid, itaconic acid and anhydrides, metal 
salts, esters, amides oriraides offaaid salts. 

• The polymeric toughening agent ofclaiii^^Kherein the toughening agent 
massing. 




polymeric compositioi^| having improved impact properties, comprising: 



(1) 



(a) 
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polymeric toug^king agent useful for improving the impact properties 
of ffi^e polymeric composition, comprising, 

a eooolymer of ethylene with one or more a-olefins having at least 
4 carbw^^atoms and having a density of 0.930 to 0.880 g/cc and an 
MI of 0.0rito5Qdg/min at 190''C, 2.16 Kg; 

a massing polymer^M^ted ftom a copolymer of ethylene with one 
or more a-olefins having^east 3 carbon atoms and having a 
density of 6.850 to 0.880 g^^d an MI of .01 to 50 dg/min at 
190°C. 2.16 Kg wherein the ratiobf;^) to (b) is 10:90-90:10; and 
.05-5 wt %^ relative to (a) and (b) of a^i^^d monomer covalently 
bonded to (a) and (b) selected from an ole^qcarboxyUc acid or 
anhydride or derivative thereof; and 



(b) 



(c) 



•a!/::nded sweet 
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(2) an olefinic or noj^olefinic material, 





« : : •: : :: : 



;Compyfon fif claim 9 wherein the polymeric toughening agent 



cor 
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10. Thepol: 
com prises 0.09-5 wt% of 

^ /l. The polymeric composition of clainJ^ wherein the non-olefiaic material is 

5 selected from a polyamide and vyherein the weight percentage ratio of (1):(2) is 3^0-97- 

60. ;/ 

} . 

The polymeric composition of daim^/l wherein the polyamide is selected from 
nylon 6 or nylon 6.6 and wherein the weight percentage ratio of (1):(2) is 15-25:85-75. 
Afabricated material 8ud|x as molded automobile parts, comprising: 
(l)\a polymeric touglening agent useful for improving the impact properties 

lefinlcn^erials, comprising, 
a c>poK^er of ethllene with one or more a-olefiw having at least 
4 carb^^tqms ani having a density of 0.930 to O.ggO g/cc and an 
MI of O.Olji t(^^ dgAmn at 190»C, 2.16 Kg; 

a mas3irife^|«>l3^r sclc^^ of ethylene with one 

or more a-|jlefin8 4ving at leaat 3 carbon atoms and having a 
density of pSO to 0.880 g/cc and an MI of 0.01 to 50 dg/min at 
190''C,2.^Kgwherein^eratioof(a)to(b)is 10:90-90:10; and 

.05-5 wt % relative to (a)^d (b) of a graft monomer covalently 
bonded to (a) and (b); and 
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(c) 



(2) an olefinic or non?plefimc material. 



14. A^^s for producing ai polymeric composition having improved impact 
properties, con^ " 



(a) 
(b) 




preparing a no^^&assi^^toughening agent useful for improving the impact 
properties of thep^lymeric^n^ositioa as claimed in Claim 1; and 
combining the nonf^sing toughening^S^nTproduced in step (a) with 
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20lyan|de to foim, under suitable reaction conditions, the 
polymw^f^mpofiition, or 

aaothrf ^n^J^b^material or olefinic material to form the 
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polyrncric composlti^ 
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%. ^^^P^-ccordingtoclaim^whereinapartitio^ 
eliminate or diminish massing cf the massing polymer. 

The process according to^^ claim 14 wherein step (a) comprises. 

.1) f^^dingboththep^assingpolymerandtheethylene-a-olefinataiatio of 
10-90 wt % ethyjfene-a-olefin to massing polymer into the feed throat of a 
- screw extruder at^a-baJrertemperature of 1 50-400°C; 



(2) 



optional, 
carboxylic 
the polymi 



aci 



|cing ke radical initiator and introducing an olefinic 



; toughi 



(3) 
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removing exi 

isolating the polymeric tough© 



(anhy^de or derivative thereof into the extruder to form 
caiboxylic acid or anhydride and 




agent: and step (b) comprises. 
mett.W«,4ing fte pol>™|rte ,ough«ung agVoduccd in (a) «^th 
Polya^de in ^ ^^^^ ^ ^ ^^^^ 

to mejf the blend to fcnn ^e polymeric compositio^ 

a=«e«of=Wn, 16 jl,^ a« polymeric to»gl>emng agent i. selected from 
tf« compcritio. of Cain, m^^pteflji^^^u, 3,,,, „ ^^^^ ^^^.^ 
anhydride and the polyamid. ia ..leofd i^^^Jia-fi^S^io^ 6 
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